environmental infl uences have been studied on menstrual patterns. [15] The question remains whether menstrual characteristics are under genetic or environmental factors. We investigated genetic and environmental variation of menstrual characteristics among identical and non-identical twins. and (born between 1951-1993, n = 71) were taken as volunteers. Homogeneity testing was performed to ensure the ability to collapse data from 2 nations. Twin recruitment and details related to the registries can be found elsewhere. [16, 17] A standard questionnaire was designed inclusive of socio-demographic characteristics of subjects as well as menstrual history. 3 items concerning similarity in appearance and being mistaken by others were used to determine zygosity. [18] Such questionnaires have been shown to give at least 95% agreement with diagnosis based on extensive bloodtyping. [19] Menstrual history included duration (defi ned as number of bleed days), interval (defi ned as from the fi rst day of last menstrual period till the fi rst day of next period in day), and amount of menstruation clarifi ed by the number of soaked pads used per day and categorized as normal or abnormal; where normal defi ned as having a fl ow of blood or changing 2 to 3 pads per day during menstruation on average; while abnormal defi ned as either spotting or excessive bleeding. Amenorrhea was defi ned as having 0-2 cycle per year, and fi nally irregular menstrual bleeding was recorded as a qualitative variable where subjects replied, yes or no when asked: "Have you had regular menstrual cycle?" All of the above questions were pertained to events happening during last year.
Materials and Methods
Statistical analysis: Quantitative variables such as interval and duration of menstrual fl ow were analyzed using Falconars' formula (1996) as well as maximum likelihood analysis. [20] Falconer's formula for estimation of heritability (h 2 ) is h 2 = 2 (r MZ -r DZ ), where r stand for correlations between twin 1 and 2. Shared environment is estimated by MZ correlation deducted from heritability value C = (r MZ -h 2 ). Non-shared environment or E 2 is a refl ection of the degree to which identical twins raised together are dissimilar, E = (1-r MZ ).
Use of plots to visualize data is highly recommended in every twin analysis. [21] The plot is constructed by fi rst computing the absolute within-pair differences for twin data, d ik = |Y i1K , Y i2K |, where the data consist of n1 pairs
Then, the differences are ranked separately for each zygosity and so called "Cumulative Distribution Function" (CDF); Fi (X) = (numbers of d ik values X)/n i are constructed for each zygosity 1. These 2 functions are then overlaid to form plots. Since our sample size was different for DZ and MZ twins, comparison were made using corresponding percentile values of absolute within-pair differences.
Interpretations of the plots are based on the following points. [21] If a genetic effect exists, then typically many of the higher percentiles DZ differences would exceed the corresponding MZ differences as the DZ pairs are less similar for the trait. If the traits have no genetic infl uence; then the DZ differences appear approximately at the same level of corresponding MZ absolute differences.
Moreover, using the plots is beneficial in finding outliers that can distort the results of the twin data analysis and may not be possible to detect on univariate plots of the raw data.
Then, a more comprehensive genetic analysis was conducted via maximum likelihood analysis using MX software. Univariate twin model was applied [19] to the variance and covariance matrices derived from MZ and 
Result

Quantitative Variables
The mean for menstrual duration was 5.81 ± 1.28 with minimum of 2 days and maximum of 10 days. Mean value for the interval of menstruation was 29.75 ± 9.41 with minimum of 22 and maximum of 40 days.
Falcouner's formula [h 2 = 2 (r MZ -r DZ )] showed a small contribution for genetic factors for menstrual duration (h 2 = 0.17). Modern genetic analysis confi rmed these result as the heritability was found to be only 2% [ Table 1 ].
The best fi tting model for both menstrual interval and duration follows a pattern of environmental effect.
Use of plots to visualize data is highly recommended in every twin analysis. [21] Quantitative variables were examined using CDF plots. Since our groups of MZ and and unique or non-shared environment (E). Table 3 shows the best fi tting model for 2 qualitative variables to be under environmental factors.
Discussion
The impact of women's menstrual cycle on her quality of life, health, work, and community is substantial. [15] Menstrual disturbance is linked with general ill conditions such as migraine, asthma, [22, 23] and endocrinopathies such as hypothyroidism, asthma immune system. [24, 25] In other words, a woman's menstrual pattern is an important indicator of her health.
Characteristics of menstrual cycle are known by its length, duration, amount, and regularity. Length is defi ned as the beginning of menstrual fl ow of each month to the fi rst day of menstrual fl ow of the next month.
Length of menstrual cycle ranges between 21 to 41 days, and anything above or below this range is considered abnormal. [22] A study found that the mean total length of menstrual cycle for 141 healthy women was 28.9 days (SD = 3.4) with 95% of the cycles between 22 and 36 days. [7] According to this study, menstrual length less than 21 days is called polymenorrhea and above 42 days is entitled as oligomenorrhea.
Duration is known as the period of menstrual fl ow. The average menstrual duration is known to be about 7 days, and the range could be between 3 -10 days.
Predictive value of menstrual cycle pattern is important when counseling women with irregular menstrual cycles or oligomenorrhea. Subjects with endocrine disturbance may be at risk of developing ovarian dysfunction and other endocrinopathies such as polycystic ovary syndrome or already are suffering from it. [16] Many environmental factors may affect characteristics of menstrual cycle including workplace, [26] caffeine consumption, [27] smoking, [28] occupation, [29] physical activity, [30] diet, [31] age, [32] weight, [33] exposure to organic solvent, [34] medical conditions, and lifestyle factors. [35] Intra-uterine effect of diethylstilbestrol on menstrual length is also reported. [36] Our study result is suggesting that environmental factors, unique to the individual, play a major role in determining the characteristics of menstrual Our result was different than others. Menstrual an d premenstrual symptoms have been studied in an American cross-sectional genetic design, and the heritability estimate of 0.34, 0.41, and 0.40 has been reported for fl ow, pain, and menstrual limitation, respectively. [18] The corresponding numbers for these variables in an older Australian study of female twins were 22, 38, and 36%, respectively. [10] The fi rst longitudinal study about menstrual disorders on twins was done by Treloar [13] on 728 pairs (466 MZ and 262 DZ). Genetic factors accounted for 39% of the longitudinally stable variation in menstrual fl ow, 55% for pain, and 77% for limitation. The remaining stable variance was pertained to non-shared environmental factors (61, 45, and 23%, respectively).
The author concludes that during 8 years of follow-up, the stable variance was largely environmentally infl uenced for menstrual fl ow, was partly determined by genetic and partly by non-shared environmental factors in the case of pain, and was due almost entirely to genetic infl uences for limitation by periods. These result showed that the same genetic infl uences are operating throughout the reproductive life span.
